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ABSTRACT 

A creel census conducted between 29 June and 20 J u l y  1985 on t h e  Nome 
River i n d i c a t e d  t h a t  a n g l e r s  spent  2,190 hours  t o  c a p t u r e  169 chum 
salmon, Uncorhynchus keta (Walbaum), and 192 pink salmon, Uncorhynchus
gorbuscha (Walbaum). On t h e  Unalakleet  River a creel  census conducted 
i n  cooperat ion wi th  t h e  U.S. Bureau of Land Management showed t h a t  237 
chinook salmon, Oncorhynchus tshawytscha (Walbaum), were captured,  of 
which 81 were k i l l e d ,  during 1,525 hours  of angl ing  between 21 June and 
10 Ju ly .  . From 1 August through 28 August, 1,538 a n g l e r  hours  produced 
963 coho salmon, Oncorhynchus kisutch (Walbaum) ; 674 of t h e s e  were 
k i l l e d .  

Anglers were observed on o t h e r  streams along t h e  Nome road system, 
including t h e  Sinuk, Snake, Solomon, P i lgr im,  and Niukluk Rivers.  

Rearing Dolly Varden char ,  SaIveZinus maZma (Walbaum) , w e r e  captured on 
t r i b u t a r i e s  of t h e  Nome River crossed by t h e  Beam Road. T r i b u t a r i e s  of 
the Solomon River  contained Dolly Varden char  and coho salmon. 

KEY WORDS 

Nome, Unalakleet ,  c r e e l  census,  chinook salmon, coho salmon, chum 
salmon, stream surveys.  

BACKGROUND 

Nome River Creel Census 

The Nome River i s  loca ted  on t h e  south s i d e  of t h e  Seward Peninsula.  
From its headwaters i n  t h e  Kigluaik Mountains, i t  flows i n  a s o u t h e r l y  
d i r e c t i o n  f o r  44 m i  before  e n t e r i n g  Norton Sound a t  F o r t  Davis,  



approximately 3.5 m i  e a s t  of Nome a t  lat.64O2g1N, long. 16Oo35'W 
(F igure  1). Table 1 l ists  t h e  17 f i s h  s p e c i e s  present  i n  t h e  Nome River 
(A3.t  1979); of t h e s e  f i s h ,  chum salmon, coho salmon, p ink  salmon, Dolly 
Varden char ,  and Arctic g r a y l i n g ,  Thymallus arcticus ( P a l l a s ) ,  are 
important t o  t h e  r e c r e a t i o n a l  angler .  The Nome River provides  f i s h  and 
f i s h i n g  oppor tuni ty  f o r  s p o r t ,  s u b s i s t e n c e ,  and commercial u s e r s  i n  t h e  
Nome area .  Magdanz and Olanna (1984) provide d e t a i l e d  d e s c r i p t i o n s  of 
p a s t  and present  use  of t h e  lower Nome River. The present  s t a t u s  of 
anadromous f i s h  populat ions i n  t h e  Nome River v a r i e s  with s p e c i e s .  
While chum salmon runs have been d e c l i n i n g  over recent y e a r s ,  coho 
salmon runs are increas ing .  Pink salmon r e t u r n s  c y c l e  every o t h e r  year ,  
w i t h  even-numbered y e a r s  providing s t r o n g  runs and odd y e a r s  showing 
very  few f i s h .  Chinook salmon are present  i n  very  low numbers; A l t  
(1979) est imated t h e  chinook salmon run a t  fewer than 20 f i s h  i n  1978. 
During a boat  survey on 15 J u l y  1985, only t h r e e  chinook salmon were 
seen. Grayl ing a r e  present  throughout most of t h e  r i v e r  i n  low numbers. 
Dolly Varden char  spawn and overwinter  i n  t h e  Nome River;  t h e  number of 
f i s h  overwinter ing v a r i e s  from year  t o  y e a r ,  and t h e i r  a v a i l a b i l i t y  t o  
a n g l e r s  depends l a r g e l y  on t h e  length  of t i m e  they remain i n  t h e  stream 
during t h e  s p r i n g  p r i o r  t o  moving seaward. Instream food a v a i l a b i l i t y ,  
ocean-ice c o n d i t i o n s ,  and spawning a r e  t h e  major f a c t o r s  i n f l u e n c i n g  t h e  
residency t i m e .  

The commercial c a t c h  of chum salmon h a s  increased  d r a m a t i c a l l y  s i n c e  t h e  
e a r l y  1970s. Although not  a l l  of t h e  chums caught i n  t h i s  f i s h e r y  are 
of Nome River o r i g i n ,  t h e r e  is a genera l  t rend  toward a h igher  incidence 
of Nome River f i s h  i n  t h e  ca tch ;  more chums have been taken i n  t h e  Nome 
s u b d i s t r i c t  commercial f i s h e r y  when t h e  h a r v e s t  has  been high than when 
i t  h a s  been low. The average h a r v e s t  from 1974 t o  1983 w a s  10,375 f i s h  
(Schwarz e t  a l .  1983), whi le  t h e  10-year average from 1964 t o  1973 was 
1,183 f i s h  (Magdanz and Olanna 1984); t h e  1984 h a r v e s t  w a s  3,744 f i s h  
(Schwarz e t  a l .  1984). 

Chum salmon escapements i n  t h e  Nome River averaged 3,100 f i s h  through 
1980, but  they dec l ined  s t e a d i l y ,  reaching a low of less than 200 f i s h  
i n  1983 (Magdanz and Olanna 1984). The 1984 a e r i a l  escapement counts 
showed 2,084 f i s h  (Schwarz e t  a l .  1984), and a small run was f o r e c a s t  
f o r  1985. 

Because of increased  commercial h a r v e s t s ,  a c t i v e  s p o r t  and subs is tence  
f i s h e r i e s ,  d e c l i n i n g  chum salmon escapements, and a pro jec ted  poor 
r e t u r n  of spawners t o  t h e  Nome River i n  1985, t h e  Alaska Board of 
F i s h e r i e s  d i r e c t e d  t h e  Sport  F ish  Div is ion  t o  o b t a i n  d a t a  on t h e  h a r v e s t  
of chum salmon during t h e  1985 season. The a r e a  of t h e  creel census 
included t h e  lower 21 m i  of t h e  Nome River from t h e  13 Mile Bridge on 
t h e  Beam Road t o  t h e  r i v e r ' s  mouth a t  For t  Davis (Figure 2 ) .  

Unalakleet  River Creel Census 

The Unalakleet River i s  65 m i  long, d r a i n s  2,080 sq m i  of t h e  western 
s l o p e s  of t h e  Nulato H i l l s ,  and empties i n t o  Norton Sound a t  63"52'N, 
16Oo32'W (Figure 3). The major t r i b u t a r i e s  of t h e  Unalakleet  River 
inc lude  t h e  South River e n t e r i n g  from t h e  south a t  Mile 3, North River 
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Table 1. F ish  s p e c i e s  p r e s e n t  i n  Seward Peninsula  drainages.  

Species  

Arctic f lounder  

Arctic g r a y l i n g  

Bering c i s c o  
* 

Broad w h i t e f i s h  

Chinook salmon 

Chum salmon 

Coho salmon 

Dolly Varden 

Fourhorn s c u l p i n  

Humpback w h i t e f i s h  

Least c i s c o  

Ninespine s t i c k l e b a c k  
* 

Northern p ike  

P a c i f i c  h e r r i n g  

Pink salmon 

Round w h i t e f i s h  

Saf f ron  cod 

Slimy s c u l p i n  

Sockeye salmon 

* 

S c i e n t i f i c  Name & Author Abbreviation 

Liopsetta glacial is  ( P a l l a s )  AF 

ThymaZZus arcticus ( P a l l a s )  GR 

Coregonus laurettae Bean BCI 

Coregonus nasus (Gmelin) BWF 

Oncorhynchus tshawytscha (Walbaum) KS 

Oncorhynchus keta (Walbaum) cs 

Oncorhynchus kisutch (Walbaum) ss 

Salve Zinus ma Zma (Walbaum) DV 

MyoxocephaZus quadricomis (Linnaeus) FSC 

Coregonus pidschian (Gmelin) HWF 

Coregonus sardinezla (Valenciennes) LC I 

Pungitius pungitius (Linnaeus) NSB 

Esox lucius Linnaeus NP 

Ctupea harengus paZlasi Valenciennes PH 

Oncorhynchus gorbupha (Walbaum) PS 

Prosopium c y  Zindracewn ( P a l l a s )  RWF 

EZeginus gracizis ( T i l e s i u s )  sc 

Cottus cognatus Richardson ssc 

Oncorhynchus nerka (Walbaum) RS 

Not p r e s e n t  i n  Nome River  
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Figure 3 .  Unalakleet River.  
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entering from the north at Mile 4 ,  Chiroskey River entering from the 
south at Mile 3 0 ,  North Fork entering from the north at Mile 60, and Old 
Woman River entering from the south at Mile 70. 

Fish populations in the Unalakleet River support commercial, subsis- 
tence, and sport harvests. In 1984 the salmon harvest from the 
Unalakleet subdistrict included 6,804 chinook, 6 sockeye, 49,904 coho, 
and 43,317 chum salmon (Schwarz et al. 1985) .  There was no pink salmon 
market in 1984. Subsistence anglers from Unalakleet harvested an 
additional 1,651 chinook, 1 sockeye, 6,675 coho, 17,418 pink, and 3,348 
chum salmon. 

Local subsistence fisheries also seine Dolly Varden char in the fall of 

the year; no estimates are available for this harvest. Recreational 

fishing takes place for all species of salmon, Dolly Varden char, and 

grayling. There is one sport fishing lodge on the river that caters to 

nonlocal clients, a guide from the village of Unalakleet also takes out 

nonlocal sport anglers, and local people sport fish with rod and reel 

during evenings and weekends. 


The U.S. Bureau of Land Management (BLM) administers the river upstream 
from the Chiroskey River as a Wild and Scenic River. In cooperation 
with the Sport Fish Division, BLM staff conducted a creel census on the 
Unalakleet River in 1985 to determine the harvests of chinook and coho 
salmon by recreational anglers. Data were collected by BLM seasonal 
workers on the main stem of the river and by the Alaska Department of 
Fish and Game (ADF&G), Commercial Fisheries Division tower crew on the 
North River. The creel census was designed and analyzed by the Sport 
Fish Division staff in Fairbanks. 

RECOMMENDATIONS 


Research 


Stream surveys should be conducted in Norton Sound streams to determine 

distribution and agellength composition of resident fish populations. 


Man agemen t 


1.  	 Creel census on the Nome River need not be conducted in the future 
because sport harvest estimates are not necessary for in-season 
management. 

2. 	 General trends in distribution of angling effort and the status of 
resident and anadromous fish populations should be monitored in 
streams accessible by the Nome road system. 

3 .  	 The Sport Fish Division should continue to cooperate with BLM if 
they choose to continue creel census or other fisheries activities 
in the Wild and Scenic River corridor. 

4. 	 Streams targeted for expanding freshwater commercial fisheries in 
the Norton Sound area should be surveyed to determine the general 
status of populations to be impacted. 

-25-




OBJECTIVES 


1. 	 To estimate recreational harvest, effort and CPUE in the 
Nome River for the period 25 June to 20 July 1985, with 
emphasis on chum and pink salmon. 

2. 	 To monitor harvest and usage of other Nome area streams 

along the road system from 25 June to 20 July 1985. 


3. 	 To inventory fish species present in streams of the Nome 
area that may be impacted by future roadway construction. 

TECHNIQUES USED 


A statistically based creel census was conducted on the Nome River from 
29 June to 20 July 1985 to estimate the angler harvest of chum and pink 
salmon. Another census was conducted on the Unalakleet River from 
21 June through 10 July for chinook salmon and from 1 August through 
28 August for coho salmon. Randomly chosen 2-hour time blocks on 
randomly chosen days were sampled, using a combination of roving angler 
counts and angler interviews. By traveling in one direction through the 
fishery, an instantaneous angler count was made; anglers were then 
interviewed by reversing direction through the fishery until the 2-hour 
time block had expired. Angler effort was estimated using the 
instantaneous counts, and harvests were estimated using catch data from 
angler interviews. 

Data were grouped into two strata for the Nome River analysis based on 

angler effort. Stratum 1 consisted of 8 days, four on each end of the 

fishery when effort was low and counts averaged 2.25 anglers. Stratum 2 

consisted of the intervening 14 days when counts averaged 11.75 anglers.

Only interviews representing completed angler trips ( ~ 1 9 7 )were used in 

the Nome River analysis. 


In the Unalaklect River analysis, data were grouped in two strata; one 

was composed of weekdays, the other of weekends. Because of the small 

number of interviews representing completed angler trips, all available 

interviews were used in the analysis. 


Catch-per-unit-effort (CPUE) data were calculated according to von 

Geldrin and Tomlinson (1973), and harvest data were calculated according 

to Holmes (1981). 


FINDINGS 


Nome River Creel Census 


Between 29 June and 20 July, 2,190 hours were expended by anglers on the 

Nome River to harvest 169 chum salmon and 192 pink salmon (Table 2). 

Angling effort: was primarily directed toward the capture of chum and 

pink salmon, but some grayling and Dolly Varden were also taken. Counts 

varied from 0 to 28 anglers over the sampling period, peaking over the 
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Fourth of J u l y  weekend; t h e  h i g h e s t  s i n g l e  count (28) was recorded on 
t h e  evening of 3 J u l y ,  The mean count f o r  t h e  middle of t h e  season was 
11.75 a n g l e r s ,  wh i l e  t h e  mean count f o r  t h e  4 days on e i t h e r  end of t h e  
sampling pe r iod  was 2.25 ang le r s .  The mean CPUE was 0.077 f i s h / h r  f o r  
chum salmon and 0.088 f i s h / h r  f o r  p ink  salmon. 

Discussion : 

Angler e f f o r t  on t h e  Nome River i n  1985 was less than  what l o c a l  people 
r epor t ed  a s  normal. A s  had been p r e d i c t e d ,  t h e  chum salmon run was very 
small ;  p ink  salmon abundance was a l s o  low. Because b o t h  runs were 
spread o u t  over  t i m e ,  f i s h  were p r e s e n t  a t  ve ry  low d e n s i t i e s .  Anglers 
would o f t e n  come t o  t h e  r i v e r  and not  f i s h  o r  t a k e  only a few explora- 
t o r y  c a s t s  t o  see i f  "they were in"  and then go home i f  t h e r e  was no 
evidence of f i s h .  Th i s  low d e n s i t y  of salmon in f luenced  bo th  t h e  number 
of a n g l e r s  and t h e  l e n g t h  of t i m e  spen t  f i s h i n g .  

The second f a c t o r  i n f l u e n c i n g  a n g l e r  e f f o r t  i n  1985 was t h e  unusual ly  
poor weather.  A i r  temperatures  remained i n  t h e  low t o  m i d t h i r t i e s  (OF) 

u n t i l  e a r l y  J u l y ;  fog  and r a i n  were common. On 3 J u l y  t h e  weather 
improved markedly and remained q u i t e  good u n t i l  8 J u l y ;  from 9 through 
20 J u l y  t h e  weather was i n t e r m i t t e n t l y  f a i r .  An apparent  c o r r e l a t i o n  
e x i s t e d  between a n g l e r  coun t s  and t h e  weather c o n d i t i o n s ;  t h e  peak 
coun t s  occurred on 3 J u l y ,  which was t h e  f i r s t  day t h a t  t h e  weather 
improved and became warm. 

The t h i r d  f a c t o r  i n f l u e n c i n g  a n g l e r  a c t i v i t y  is t h e  number of 
a l t e r n a t i v e  f i s h i n g  a r e a s  w i t h i n  d r i v i n g  d i s t a n c e  of Nome. When i t  
became commonly known t h a t  few salmon were a v a i l a b l e  on t h e  Nome River ,  
a n g l e r s  went elsewhere.  Although f i s h i n g  i n t e n s i t y  was not documented 
i n  o t h e r  s t reams i n  t h e  Nome a r e a ,  t h i s  f a c t o r  probably accounted f o r  
higher-than-normal f i s h i n g  p r e s s u r e  on t h e  Niukluk, Snake, Sinuk, and 
P i l g r i m  Rivers .  

Spor t  f i s h i n g  f o r  salmon upstream of m i l e  2 i n  t h e  Nome River was c losed  
f o r  a 16-day pe r iod  beginning 26 J u l y  1985; t h i s  c l o s u r e  p r o t e c t e d  f i s h  
i n  spawning a r e a s  and reduced t h e  h a r v e s t  of spawning f i s h  by s p o r t  and 
s u b s i s t e n c e  fishermen. The lower 2 m i  of t h e  Nome River ,  where most 
salmon had been t aken  p r i o r  t o  t h e  c l o s u r e ,  remained open t o  b o t h  s p o r t  
and s u b s i s t e n c e  u s e r s .  On 25 J u l y  1985, t h e  1,565 spawning chum salmon 
t h a t  were counted (Char l e s  Lean, ADF&G p e r s .  comm.) were w e l l  below t h e  
escapement g o a l  of 2,000 f i s h ;  2,250 p ink  salmon were a l s o  counted. The 
h i g h e s t  a e r i a l  survey count of spawning chums was obtained on 5 August 
1985 when 1,868 l i v e  chums and 99 c a r c a s s e s  were observed (Charles  Lean, 
pers .  comm.). 

Other impacts of Nome River  a r e a  s t o c k s  i n  1985 included bo th  subs i s -
t e n c e  and commercial f i s h e r i e s .  Of 66 s u b s i s t e n c e  pe rmi t s  i s s u e d ,  51 
r e q u i r e d  q u e s t i o n n a i r e s  were r e t u r n e d  a s  of 13 November 1985, i n d i c a t i n g  
t h a t  34 permit h o l d e r s  f i s h e d ;  t h e  t o t a l  h a r v e s t s  by s p e c i e s  follow: 
4 chinook, 4 sockeye, 318 chum, 1,120 pink,  and 320 coho salmon. The 
commercial h a r v e s t  (n ine  fishermen) from t h e  Nome s u b d i s t r i c t  i n  1985 
c o n s i s t e d  of 21 chinook, 6,219 chum, and 356 coho salmon (Charles  Lean, 
p e r s .  comm.). 

-28-




Unalakleet River Creel Census 

From 21 June through 10 J u l y ,  1,525 a n g l e r  hours  were expended t o  ca tch  
237 chinook salmon; 81 f i s h  were r e t a i n e d  by a n g l e r s  (Table 3) .  The 
mean CPUE was 0.108 chinook/hr on weekdays and 0.262 chinook/hr on 
weekends. The mean number of a n g l e r s  on weekdays was 6.29 a n g l e r s /  
count, and on weekends 7.43 anglers /count .  No a n g l e r s  were observed 
f i s h i n g  i n  t h e  North River dur ing  census per iods .  

From 1 August through 28 August, 1,538 a n g l e r  hours  of e f f o r t  were 
expended t o  c a p t u r e  963 coho salmon; 674 f i s h  were r e t a i n e d  by a n g l e r s .  
The mean CPUE w a s  0.577 coho/hr on weekdays and 0.723 coho/hr on 
weekends. The mean number of a n g l e r s  was 3.67 anglers /count  on weekdays 
and 4.67 anglers /count  on weekends. 

Nome Roadside Fishery 

Rivers ad jacent  t o  o r  i n t e r s e c t e d  by t h e  Nome road system inc lude  t h e  
Sinuk, Cr ipple ,  Penny, Snake, Nome, Grand C e n t r a l ,  P i lgr im,  Solomon, 
Fox, Niukluk, K u z i t r i n ,  and Kugarok Rivers  (Figure 1) .  Road-system 
streams were checked as time permit ted during t h e  course of t h e  Nome 
River creel  census (Table 4) .  

The K u z i t r i n  and Kugarok Rivers  were n o t  checked, and Council  was 
v i s i t e d  once by a game b i o l o g i s t  who observed s i x  b o a t s  on t h e  Niukluk 
River. The s p o t  checking of s t reams showed t h a t  angl ing  e f f o r t  occurred 
on a l l  streams a c c e s s i b l e  by road i n  t h e  Nome area .  The amount of 
angling p r e s s u r e  v a r i e s  w i t h  t h e  r e l a t i v e  s t r e n g t h  of f i s h  runs ,  t h e  
weather, and a c c e s s i b i l i t y .  

Nine Dolly Varden char  were sampled from t h e  Sinuk River; t h e i r  fork  
lengths  ranged from 420 t o  585 mm and ages from 5 t o  9 years .  Four 
Dolly Varden ranging i n  f o r k  length  from 425 t o  480 mm and i n  age from 5 
t o  8 y e a r s  were sampled from t h e  Solomon River. 

Grayling samples from a n g l e r  ca tches  were obtained from t h r e e  r i v e r s .  
In t h e  Snake River, 11 g r a y l i n g  ranged i n  f o r k  length  from 355 t o  448 mm 
and i n  age from 5 t o  8 years .  There were f i v e  g r a y l i n g  from t h e  P i lgr im 
River t h a t  ranged i n  f o r k  length  from 365 t o  440 mm and i n  age from 6 t o  
8 years .  Two l a r g e  10-year-old g r a y l i n g  from t h e  Sinuk River t h a t  were 
measured f o r  trophy f i s h  c e r t i f i c a t e s  had 510 and 513 mm f o r k  lengths .  

Nome Area Roadside Stream Surveys 

Tributary streams of t h e  Nome and Solomon Rivers  t h a t  might be a f f e c t e d  
by road realignment were surveyed i n  mid-July wi th  t h e  he lp  of ADF&G 
Habitat  Divis ion.  Minnow t r a p s  set f o r  one n i g h t  caught Dolly Varden 
char,  coho salmon, sl imy s c u l p i n ,  n inesp ine  s t i c k l e b a c k ,  and b l a c k f i s h ,  
while e lec t roshocking  captured only Dolly Varden char  (Table 5) .  

The f f v e  l a r g e s t  Nome River t r i b u t a r i e s  having passable  c u l v e r t  
i n s t a l l a t i o n s  were sampled using minnow t r a p s ;  r e a r i n g  Dolly Varden char  
were found i n  a l l .  I n  a d d i t i o n ,  sl imy s c u l p i n s  were captured i n  David 
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Table 3.  Creel census summary, Unalakleet River, 1985. 

Hrs 
Species  Angler 

Caught 
90%C I  Salmon 90%C I  

Retained 
Salmon 90%C I  

* 
Chinook 1,525 

** 
2 438 237 2 88 81 2 79 

Coho 1,538 2 340 963 320 674 2 158 

* 
** 21 June-10 July ce

1 August-28 August 
nsus period. 

census period. 
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Table 4 .  Angler checks of Nome Roadside streams, 1985. 

Anglers Anglers Angler 
Date River Obsew e d  Checked Hours Catch 

6/29 Sinuk 4 4 6 10 DV 

6/29 Penny 0 - - -
6/29 Cripple 0 - - -
713 Sinuk 2 2 4 4 DV 

7 1 7  Sinuk 6 2 4 60 DV, 1 CS 

7 1 7  Cripple 0 - - -
7/10 Solomon 5 5 7 8 DV, 1 PS 

7 / 1 2  Snake R .  0 - - -
7/13 Sinuk 10-12 (reported by angler 

at  Nome River on 7/14) 

7/13 Grand Central 0 - - -
7/13 Pi lgr im R .  7 5 1 1  12 GR, 6 NP 

7 / 1 5  Niukluk 6 boats  observed - -
7/15 Snake 1 1 4 15 GR 

7 / 1 5  Sinuk 2 2 2 2 DV, 1 GR 

7/16 Snake 3 3 6 15 G R ,  1 DV 
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Table 5. Nome area roadside-stream surveys,  1985. 

Stream 

Elec t rof i shed  

E t t a  Creek 

Orphan Creek 

Unnamed Creek 

Vinegar Creek 

French Creek 

Mi tche l l  Creek 

Minnow t r a p p i n g  

Shovel Creek 

Jerome Creek 

Manila Creek 

Side Channel 

Basin Creek 

Sampson Creek 

Dar l ing  Creek 

C h r i s t i a n  Creek 

David Creek 

T r i b u t a r y  t o  

Solomon River 

Solomon River  

Solomon River 

Solomon River 

Solomon River 

Solomon River 

Solomon River 

Solomon River 

Solomon River 

Solomon River 

Nome River 

Nome River  

Nome River 

Nome River 

Nome River 

Species  present  

DV 


DV 

DV 


DV 


DV 


DV 


DV 


SS, DV, B F ,  NSB,  

ssc 

SS,  SC, NSB 

sc 

DV 

DV 

DV, PS 

DV 

DV, SSC 
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Creek, and a pink salmon cakcass  from l a s t  y e a r ' s  run w a s  found i n  
Darl ing Creek. Nome River t r i b u t a r y  s t reams wi th  impassable c u l v e r t s  
t h a t  were not  sampled included A l f i e l d ,  Rocky Mountain, and Hoodoo 
Creeks. 
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